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Temperature’dependence of the glectric conductivity end
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" PERIODICAL:  Zhurnal eksperimental
R 1563, 825-831

: o ' , AT A o

[ TEXATt The ferromzgnetic metals Fe, Ni, and Co and the rare earth metal Gd Showed

. anomalously high values for the Hall emf. The suthors decided to investigate the

- _problem in the region of transitions from the paramsgnetic to the entiferromsgnetic
. _phese and vice versa of the rere eerth metals Dy and Er for which the megnetic

- .structure is known from neutronographic data. The specific electric resistance

" and Hall emf in Dy end Er are messured in the temperature range from 4,2 to 350°K.
_The transition from peramegnetic %o antiferromegnetic phase can ensily be discerned

. ‘on ‘the 91('1‘) curves for Dy end Er. 4n investigation of the specific Hell enf for
"Dy revealed that extremal values of the effect correspond to transitions from o

--paramagnotic. to antiferromagnetic phase and from an antiferrcmsgneiic-to

'no‘yvi teoraticheskoy fiziki, v. 4, no. 3,

- :éar“d 1/2-
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Tempereture denendence of the electric...

’erromﬂonetlc vhase. “Only one maximum of the emf is observed in Er during
;ﬂtransition from the antiferromagnetic to the ferron nagnetic phese. The Dy Hall
,_‘effect in the ferromsgnetic and antif erromagnetic region exhibits “hysterssis" snd

chenges its sign from negative to positive at temnerstures batween 100 snd 1500K.
T,”he ‘sign of the Hell effect in Er ‘is negetive through ‘the whole investignted
- temperature range and no hysteresis is observad. Thera are 7 figures.

;;ASSOCIATION:, Institut fiziki metallov Akademii nauk SSSR (Inmtitute for Physics
o of Motals of the Acedemy of Sciences of the USSQ)

. SUBMITTED: October 1, 1962
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e e imemm s s i

| ‘IV'ITI"S‘:‘ .n the Fermi surface of tungsten 'y/' 7

:SQJRCE;_ ‘Zhurn, ekspar. 4 teoret. fiz., v. 45, no. 2, 1963, L3-45

TOPIGTAGS. ﬁuthtén;_Fermi éurfacé;galvmomagne‘bic propertyy  nagnetore-
- | sistance; ‘Hall effect . S ’ /),\

 yABSTRACT: ‘The eleciric resistance in a transverse field, the Hall effect, argthe_
4 transverse voltage on the Hall contacts werse investigated in single crxstald '
~-x " pure tungsten at 4.2 X. The dependence of the resistance on the field direction
“iand the quadratic variation of the resistance with the field (in all directions)
- iwere similar to those obtained by Fawcett (Phys. Rev. v. 128, 15k, 1962), but the

! angular dependence of the Hall effect, and particularly of the evea transverse i
{ voltage, exhibited strong anisotropy, with- singularities in the form of rather T
Isharp peaks. It is concluded tentabively on the basis of the results obtained
- !that the Fermi. surface of tungsten is open, and that Fawcett's ccnclusions con-
- icerning the absence _of open trajectories in tungsten csnnot he considered final. -
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':;73'7 The authars oxpx 858 thedr’ appreciation to A, 1. Shal'nikov for his interest in
~’ighe work and participatim in its progress, and to N. & BriJLliantov for in-
- iterest. " Orig. ‘art. has 1 figurs. ,

| IASSCCTATION: Institut kristallografii AN SSSR (Grystallography Inst. Acad. Sei.

©I8SSR); Institut. tiziki metallov AN SSSR (Metal Phys, Inst, Aoad. Sci. SSSR)
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VUlnle WPYN N.V.; FELOROV, GV, STARTHEV, V.Ye,

- fPsct of the magretic order on the electric and gelvencmsznsilc
propertles of rare earth metals, Izv. AN S35R. Sar. fizt\28
no. 3:540-544 Mr '64. (MIRA 17:5)
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'AUTHOR: Vlasov,K.B.; Volkenshteyn,N.V.; vonsovskiy,S.V.; Mitsek,A.L.; Turchinskaya,

M. I. M

PITLE: Unidirectional anisotropy /Report, Symposium on Ferromagnetism and Ferro-
‘@lectricity held in Leningrad 30 May to 5 June 196377 i

. SOURCE: AN SSSR. 1zvestiya-fizicheskaya, v.28, no.3, 1964, 423-429

'_TOPIC TAGS: ferromagnetism, antiferromagnetism, cubic lattice ferromagnets, unidi-
Lvrectional anisotropy, nickel manganese alloy i

!

ilEABSTRACT: A substance is said to possess unidirectional anisotropy (uA) when its

magnetic properties differ in the two directions of the same crystallographic axis. -
This phenomenon was first observed by W.H.Mejklejohn and c.p.Bean (Phys.Rev.,105,

- 904,1956) , who ascribed its appearance in their material to an exchang? interaction
across the boundaries botween ferromagnetic and antiforromagnotic phases. Two of
the prescnt authors have suggested that UA could appear in a single ferromagnetic
substanca provided s weakly interacting sub-lattice constituting an antiforrcmagne=

. - tic subsystem.were present, and they have given a thermodynamic discussion of & unds .

-
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o 'axial gystem of this sort (K.B.Vlasov and A.I.Mitsek, Fizika metallov i metallove-

;_;deniye,14,487,498,1962). In the present paper the theoretical treatment ig extended
. to systems with cubic Symmetry. UA ig possible when the coupling between the anti-
; la

ttice is stronger than the coupling between
magnetic Subsystems. The states with ya 6re meta-~

:

i
i
!
i

Samples |
he presence of g magnetic field showed UA; those that were

_|magnetic field (up to 170 koe) ir
110 koOe appreciably altered the ya of a sample that ha

H
i
r function of the field for inducing fieilds ;
re of the order of the threshold fields for typi=
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cal cubic antiferromagnetics. The experimental results thus support the
hypothesis that the investigated alloys possess both ferromagnetic and anti-
ferromagnetic states. Orig. art. hass 1l formulas and 3 figures.

ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of Physice
of Metals, Academy of Sciences, SSSR): Ural'sidy goaudarat.venny*y universitet
(Ural State University)
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AUTHORSt Volkenshteyn, N, V.; Romanov, Ye. P.; Starostina, L. S.; Startsev, V. Ye. -

TITLE: Temperature deperidence of the eleotricul conduotivity of monoorystallino
* molybdenum

'SOURCEs Fizika metallov i metallovedeniye, v. 17, no. 4, 1964, 627-629

;TOPIC TAGS: molybdenum, electric conductivity, monocrystalline molybdenum,

‘polycrystalline molybdenum, cryostat, oopper molybdenum thermocouple, phonon,
‘electron electron interaction §

-ABSTRACTx The authors studied the temperature dependence of monocrystelline Mo !
‘having a high degree of purity and a relative electrical resistance on the order of
Rz00 K/ Ry, g > 3500, where 4.2K stands for liquid helium temperature. Test ;

'samples were obtained from a parent material of polyorystalline Mo rods 5 mm in

/diameter and 150 mm long, having a relative resistance of the order of 40. The

‘approximate chemical composition was: 0.004% Fe, 0.001% Si, 0.00C%% Ni, 0.0003% Mn
‘and Al, 0.0002% Ca and Mg, 0.0001% Cu, and 0.0001% Na. Test specimens 4 mm in ,
diameter and 25 mm long were placed in a oryostat. Temperature measurements were i
made wi;p 8 dual copper-molybdenum thermocouple. The electrisal resistance waas |
.Card 1/5:7 . : _ !
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measured with a potentiometer set up with a galvanometer of senaitivity 5 x 10'8 277
volt/mm/m. The data showed that the temperature daependence of the relative P
resistance was linear at {emperatures above 100K. From 40 to 80K it could be well | -
‘approximated by the formula cRr - Re +al* 4 b7, i
; ... Rec Ry B - . g

RR" =1,8.107% a~10=F rpon=? b~ 10~'" rpan~% | whereas in the i
. t 0o*C R ;
“‘range of 7 to 18K it was found to fit the formula . . . o - i

Re
: —— e 0 4 AT,
o Rore” Rug |
: Aml5. IO—fi rpag=d. 8 7 0 T !
‘It was inferred from the results that in monocrystalline Mo of high purity the
{

-electrical resisiance was determined essentially by electron-electron interactions. |
‘For the sake of comparison the temperature dependence of the relative resistance of '
polycrystalline Mo was also plotted and wag found to have a minimum at 26K. The
authors thank V. A. Novoselov for his help in the experiments., Orig. art. has: 2
figures and 2 formulas.

ASSOCIATION: Institut kristallografii AN SSSR (Institute of Crystallography, AN
SSSR); Institut fiziki metallov AN SSSR (Institute of Physios of Metals, AN 8SSR)
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faniftﬁg,'fdQééﬁigéiion ofssuﬁerconductivity in vanadium scandium alloys

s 7] 27
SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiwdki, v. &é, no. 3,
812-813

&

1964,

-TQPIQ;?AC§;fﬁéuﬁe?égndﬁcti&iﬁy,.transition_température“ critical fileld, scandium,
‘vanadium, alloy, scandium vanadium alloy, superconducting alloy if.

ABSTRACT: The critical field H_ and the superconducting tramnsition temperature

T, were determined for vanadium scandium alloys containing 1, 4, 7, 30, 40, 50,

and 60% vanadium. The ratio of resistivities of the materials (300K/4.2K) were

initially 26 and 14 for Sc and V, respectively. The samples of alloys were an-

nealed for 1520 hr at 1100C. Experimentally determined depend=nces of T, and

i'Hc_gg;:hgggl;qy;qqmpqsition»are shown in. Figs. 1 and 2:of the Enclosure. The : .
critical.temperature T, reached ‘a maximpm of 7.04K wher the content of Sc.equal= " i

led-'50%. This value exceeds T, of pdrd%%anadium by 1.5%°. According to the

“authors; addition of Sc shifts the Fermi surface toward higher densities of state

e qu&_ ?_1-'/,,‘!
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,;AUTHOR: Romanov, Ye. P.; Sadovakiy, V. D.; Voll;gnghqeyn,_,n. V.; Sairnov, L. V.

'ORG: _Institute of the Physics of Metals, AN SS5R (Institut fiziki metallov)

lTITLE: Disruption of_superconductivity in an alloy with a disperse supercouducting
phase EY TV, ,{ 7/

SOURCE: Fizika metallov i metallovedeniye, v. 21, no. 1, 1966, 17-20 70

£

TOPIC TAGS: superconductivity, zirconium alloy, magnetic field, solenoid

ABSTRACT: This is a continuation of a previous investigation {Romanov et al. FMM,
1965, 20, 3) with the difference that ic7presents certain findings on the disruption
of superconductivity in the alloy of Zr with 4z_§§* weight following the decomposi-
tion of supersaturated solid solution ifi’a longitudinal magnetic field generated by
means of a superconducting solenoid at 4.2°K. The current was introduced at a smoothly
increasing rate into the specimens by means of a semiconductor amplifier and the dis-
ruption of superconductivity was recorded by means of an automatic-recording miliiveolt-
meter. It is found that for the alloy investigated the transition from superconducting —
to normal state is abrupt in the absence of the magnetic field and increasingly smooth
the greater is the intensity of the magnetic field applied. Plotting of the curves of
electric resistance as a function of the current introduced (Fig. 1) revealed that —

Card 1/3 UDC: 539.292:537.312.62
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Fig. 1. Resistance as a function of the magnitude of the
current introduced im a longitudinal magnetic
field, for the alloy Zr + 4% Nb. Daformation
82%, tempering 550°C for 4 hr.
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the disruption of superconductivity occurs over a
Current and magnetic field. Apparently, various se
cuit differ in the dependence of their critical cu
netic field. Electric resistance increases with in
On the whole, the character of the transition cury
investigated, disruption of Superconductivity by ¢

wide range of the values of the
ctors of the superconducting cir-
rrent on the intensity of the mag-
creasing magnetic-field intensity,
e8 indicates that, in the alloy
urrent in a longitudinail magnetic
mination of the Superconducting
state of individual sectors of the superconducting circuit. Although specimens in
edly heated, some of their sectors

still remain in Superconducting state, "The authors ara indebted to A. Prekul for

affording them the OPPortunity of performin

8 the measurements with the aid of a super-
conducting solenoid, " Orig. art. has; 3 figures,
| SUB CODE: .- 11, 14, 20/ SuRM pATE; 28Jul65/ ORIG REF: €01/ oTH REF: 008

Card 3/3 gf}'(/

1_8"
APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R00186052000



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860520

Lhs SRET S SR BRI S A I R R 1B

SEEEENCAE

L 1562268  SwT(1)/EWT(m)/EWP(L)/EWA(L)  T1JP(o) _ IDfw/IG

ACC NR:  AP6000199 SOURCE CODE:  UR/0056/65/0i/005/ 1450/ k52 |
A ‘ ~ /I{!
AUTHOR: Aliyev, N. G.; Volkenshteyn, N. V. /;_

T Ky E s s o

ORG: Institute of Metal Physics, Academy of Sciences;58SR (Institut fiziki metellov

Akademii nauk SSSR) ’ )

&3 AN Ty Y g

TITIE: _Thermal ¢onductivity of In, ¥b, and Iu g low temperatires
%

v
SOURCE: Zhurnal eksperimental'nor;;'/li teoreticheskoy fiziki, v. 49, no. 5, 1965,
1450-1452

TOPIC TAGS: - heat conductivity, thulium, ytterbium, luvtetium, magnetic structure,
Curie point, Debye temperature, paramagnetism, antiferromgnetism,ofncwcn‘e\e,ﬁmn‘

electeie resistance | rave eavth medal Femperatuce o SCemer
ABSTRACT: To determine the ceause of' the :{nthUI%rén zstfﬁ-m ‘ggn& rare~earth metals, '1/7;}

&nd to check on the hypothesis that the thermal conductivity of these metals can have
& magnon component in addition to the electron and phonon components, fhe authors in-
vestigated for the first time the thermal conductivities of three consecutive ele-
ments in the series of rare-earth heavy metals, Tm, vwhich has a complex magnetic
structure, and Yb and Iu which have no magnetic ordering. The tempersfiure measure-
ments were made on strips 0.25 mm thick in the temperature range 2--100K for Tm and
In and 2--80K for Yb. The eleetric resistivity of these samples was also measured at
room temperature and at 4.2K. The results show thet the antiferromsgnetic- o
paramagnetic transition affected the thermal conductivity of Tm at S53K. At k.2K, the
‘Lorentz numbers calculated for Yb and Lu, which had no magnetic orderirg, were higher

e

|~
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- |i than the theoretical values, The Lorentz number for Tm, which has a megnetic struc-
ture, was anomalously high. It is suggested on the basis of the results that at 4.2X
the Yb and Iu still had a considerable lattice component in addition to the electron-
ie component of the thermal conductivity, while Tu also had a magnetic compenent.
The_low values of the Curie point and of the Debye temperature of these metals can
also be attributed to the presence of magnons. Orig. art. has: 1 figure and 1 table.
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AUTHOR: Vol'kenshteyn, M. V.; Fishman, S. N. 22
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ORG: Institute of Hi@h—ldolecular Compounds, AN SSSR, Leningrad (Institut vysokomo=-
lelulyarnykh soyedinenly AN SSOR) :

TITLE: Theory of matrix synthesis of polynucleotides

'SOURCE: Biofizika, v. 10, no. 5, 1965, 723-728

‘' POPIC TAGS: macromolecule, polymsr, oligomer, organic synthetic process

" ABSTRACT: The article contains a mathematical analysis of ‘the problem of
adeteminfng the length of chains built up in snythesis of a polymer/on an
‘oligomer .and of why the time for building a parti chain depunds closely
‘on the size of the seed oligomer. The mathematical model takes ‘nto con- '
| 'sideration not only the two kinetic stages: I) filling of the matrix, and
|i2) its slippage with respect to the matrix, but also the kinetic factor of
“|ithe possibility that the reaction will be halted because of the matrix tearing °
.| 'away from the chain being built up. Synthesis of such chains will occur later
‘than in chains which did not separate from the matrix. The lag period observed
fexperimentally in synthesis without a matrix corresponds to the time necessary L
;to build up the first macromolecules. Separation of the chains from the matrix
iis then considered exclusively as a suspension of the reaction rather than as .
" |'a. "secondary" synthesis. The authors thank Yu. Ya. Gotlib for valuable discussionse |—
| Orig. art. has: 7 figures and 20 formulase. /JPRS/ " ' 3
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4§AUTHOR: Romanov, Ye. P.; Smirnov, L. V.: Sadovskiy, V. D.; Volkenshteyn, N. V. 6

i . _
éORG: . Institute of Metal Physics, AN SSSR (Institut fiziki metallov AN SSSR)
l‘ T

T source cope: * UR/0126/65/020/003/0455 /0458 77 :

F]

ITLE: Critical current of the superconductive dispersion phase obtained during

- _taging i . /g

o
!SOURCE: Fizika metallov i metallovedeniye, v. 20, no, 3, 1965, 455-458

i
- {TOPIC IAGS:nmrtensitic transformation, zirconium base alloy, nicbium containing j
- ;alloy , Superconductivity, metal aging, solid solution, plastic deformation, o

.| metal heat treatment, curpent density o
. |ABSTRACT: A nonsuperconductive alloy at 4.2"K was used which could separate a

‘»Esuperconductive dispersion phase during the process of thermal treatment or aging.
- {The alloy used wag zirconium with 4% niobium. NAfter preparation, superconductivity
lwas obtained eveﬂ?&

fter short thermal treatment at a temperature of 500°C ., S

iMaximum critical density is obtained after heating the sample for 2% hours. Further {
jheating results in a decrease of critical current -density. When heating the ; L t
“izirconium-4% niobium alloy a supersaturated niobium R-solid solution is obtained L
ffrom the stable ~solid solution as. a result of martensite transformation. ,

UDC: 537.312,62 -

i
Card 1/2

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860520001-8"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513ROQ186 5

| L 26646-66

lace NR: AP50253337 7 " T >

.iPlastic deformation increases considerably the density of lattice defecis, and
correspondingly increases the density of separations. It can be assumed that

‘|because of the above phenomena, increase of critical current demsity is observed
with increase of the degree of cold deformation. The appearance of superconduc-

tivity in the alloy is explained only by the separated phase which is independent

[ B

|SUB CODE: . 11,204UBM DATE: 1SMar65/ ORIG REF: 004/ OTH REF: 008

result in a considerable increase of current density. Orig. art, has: 5 fig.

ot
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of the matrix properties. It can be noted that even a slight phase separation wiil
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l AUTHORS: Volkenshteym, N. V.; Dyakina, V. P.; Novoselov, V. A.; Starisev, V. Ye. ”;f.
’ 2 £~

0=G: TInstitute of Metal Physics, Al S35R (Institut fiziki metellov A% S33R)

PITLE: Peculiarities of the temperature dependence of electric resistivity of
dysprosium at low temperatures
R

SQOURCE: Fijika metallov i metallovedeniye, v. 21, no. 5, 1966, 674-6TT
TOPIC TAGS: dysprosium, electric resistivity, resistivity

A3STRACT: The electric resistivity of highly purified! dysprosiun (RBOOK Ryox Z 105)

was measured over the temperature interval 1.5--300K to determine the magnetic
contribution to the electric resistivity as a function of temperature. The resistiv-
ity was measured on 10 x 1 x 0.5 mm strips made of distilled dysprosium using a
cryostat (R. V. Colvin and S. Arajs. Phys. stat. sol., 1964, 4, 73). The results are
showvn in Fig. 1. These results were found to agree well with the thecretical predic-
tions proposed by A. K. Macicintosh (Phyo. Lott., 1963, 4, 140). Thio is demonstrated
in Fig. 2 which shows a comparison.

UDC:  539.292:537

Card _1/2
H

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860520001-8"



."AP_PROVED FOR RELEASE: 08/09/2001 CIA-RDP86- 00513R001860520001 8

i e e P R R et

ﬁﬁf;\jmp@{ﬂ@ ?—E"ﬁ BRSSP A

L 4020756

A | ACC NR: AP60173502 o o
R s R, (7)
N Rﬂ"(: . € '/02’R (0 oc; ;
. J 3
e /
; 9£0 /ﬁ 7 ) - . 4
{ y . ‘ /
: / . Iy /
ouo —1- : / 7
4 . /fl)(' ; : L’
. . 7
0'20 R/ /, -
-~ + [P~ e = - o
- : 0 0 . % J0%
o 350 V00 f50 200 250 °K:
Fig. 1. Rlectrie resistivity of Fig. 2. Low temperature electric resistivity: -
dysprosium: 1 - total resistiv- 0 - experlmenta.l results; solid line - curve
ity; 2 - magnetic resistivity. i - --A— -4 ol:
'a"M:"T'e , with a/ROC = 1.27 x 107" degrees 3
Afk = 30K; dotted line - curve of ‘1‘2 function
having common point with experimental results at}.;
= 24K. -
Orig. art. has: 2 formulas and 3 figures.
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5 |AUTHOR: Volkenshteyn, N. V.; Grigorova, I. K.; Fedorov, G. V. 5=

g‘ ORG: Institute of ﬁwéics of Metals, Academy of Sciences, SSSR (Institut fiziki met’a‘?l-
¢ |lov Akademii nauk SSSR)

{ |TITIE: on the anisotropy of the Hall effect in gadolinium 7"7
:|SOURCE: Zh eksper i teor fiz, v. 50, no. 6, 1966, 1505-1509

| TOPIC TAGS: gadolinium, Hall effect, magnetic anisotropy, rare earth retal, magnetic
structure, temperature dependence

\\
" |ABSTRACT: To obtain additional information on the mgne/tic anisot{ppy of rare-earth
metals, the authors inves‘t;,igated the Hall effect in single-crystal.!Samples of gado-
Linium (p(292K)/p(4.2K) = 20) in the temperature inferval %.2 - 370K. The measure-

the’co axis, and the Hall field was measured in the by direction. For the second

sample the primary current was along &g, the magnetic field along bg, and the Hall
field along co. The authors have published elsewhere the procedure used to measure
the H emf (FMM v. 2, 377, 1956) and the data reduction procedure (FMM v. 18, 26,
1961_3:;;. The dependence of the Hall effect on the field in gadolinium exhibits notice- |—
able,anisotropy. The Hall emf at temperatures below the Curie point depends on the
indt}‘gtion in the sample linearly, but the temperature at which the linearity begins

3+ o

T
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differs with the semple. The Hall voltage and the sponitenecus Hall coefficient ex-
hibit'?a noticeable temperature dependence, similar to that previously observed by MN.
A. Bapushkina (FIT v. 7, 3026, 1965). It is thus demonstrated that even in gadolinium,
which!has a simpler magnetic structure than other rare-earth metals, the Hall effect
has .;ipticeable anisotropy, due to the difference in the magnetic properties in differ-
ent crystallographic directions. The authors thank L. V. Smirnov and Ye. P. Romanov
for supplying the single-crystal gadolinium, and T. V. Ushkova and L. V., Puzenova for
x-ray determinations <. the orientation and of the crystallographic perfection of the
samples. Orig. art. has: 5 figures and 4 formulas.
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AUTHOR: Volkenshteyn, N. V.; Fedorav, G. V. N
ORG: Institute of Physics of Metals, AN SSSR, Sverdlovsk (Institut fiziki metallov ‘

AN SSSR) I
v 1,]

TITLE: Hall effect in holmium °

SOURCE: Fizika tverdogo tela, v. 8, no. 6, 1966, 1895-1898

TOPIC TAGS: holmium, Hall effect, temperature dependence, rare earth metal

ABSTRACT: In view of the lack of data on the temperature dependence of' the Hall e:}!‘éct
in holmium, the authors measured it in the interval k,2 - 300K. The holmium purity''was

99.9% (p3oox/ pl .ok = 12). The inductions used in the sample reached 20 kG. The pro-
cedure used for the measurements was the same as in en earlier paper (rMM v. 2, 377,
1956). The data-reduction procedure was also described elsewhere (FMM v. 18, 26, 1963)
The dependence of the specific Hall emf on +he induction for different temperatures
and on the temperature for different inductions are plotted, and the effective Hall
coefficient is calculated. The temperature dependence of the specific Hall emf ex-
hibits a minimum at 100C, and the Hall coefficient consists of two components, the
ordinary one, which does not depend on the temperature (found to be -2.8 x 10-*2
ohm—cm/ G), and a component inversely proportional to the temperature, vhich includes —
the anomalous Hall coefficient comnected with the paramagnetic ma.gneti::ﬁa?gion. The
latter is likewise independent of the temperature and is found to be -2.2 x 10-12
ohm-cm/G. The results are compared with those obtained for dysprosium and erbium, —
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and are found to be quite similar. It is concluded that measurements with polycrystal- *
line samples disclose the connection between the singularities of the Hall effect and
the characteristics of the magnetic structures, but do not yield complete information
on the connection between them. Orig. art. has: 1 formula.
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AUTHORs Prekul, A. F.; Volkenshteyn, N. V,
02Gt  Institute of Metal Physies, AN SSSR (Institut fiziki metallow AN SSSR)

"TITLEs F.luctuatiéns and jumps of flux in superconducting solan&idé
” SOURCE: Fiszika metallov i metallovedeniye, v. 21, no. 4, 1966, 639-640

- | TOPIC TAGSt external magnetioc field, homogeneous magnetic fieold, solenoid, supercon=
"1 duet vity :

- ‘ 4

ABSTRACT: It 4s known that flux Jumps in specimens of_ superconducting matarigl/ placed
in an external magnetic field occur only in a certain definite reglon of a magnetic
field, whersas in superconducting colls under self-excitation conditions they are ob-
served up to the transition to the normal state. This effect was invesiigated in coils
made of 65BT conductor., The coil being studied was placed in a practically homogeneou
magretic field of a large superconducting solenoid. In the case of the coil placed in
the. external field, small-amplitude fluctuations of magnetic flux begin in fields of

fluctuations decrease, In the case of self-excitation conditions, the pulses are of
the same form as in the preceding case, but are observed up to the transition to the

. | amplitude and duration (e. g., 250 msec) appear. The variation of the characteristic
" | card 1/2 o UDCH_537.312.62
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200-300 Os; as the magnetic field increases further, the number and duration of the —

normal state. At certain values of the current in the coil, jumps which are huge in |
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H = H(I) on the axis of a large sclenoid in the
presence of the coil being st
irmstigf.ted. It is concludsd that large flux jumps are due to the appeanfano:di:d aw“

| motastabie region of finito resistance in tho matorial of the vnoil., Orig, art. hast
. '3 figures, : _ ) ) )
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ORG: Institute of Metal Physics, Academy of Sciences,SSSR (Institut fiziki netallov
Akademii nauk SSSR)

%, -
TITLE: Investigation of the temperature dependence of the spontaneous magﬁ;tization
of a magnetite singlie crystal at low temperatures [ﬁeport, All-Union Conference on the

Physics of Ferro- and Antiferromagnetism held 2-7 July 1965 in Sverdlovsik/ /:p

AR

Li

Laloe

s L

SOURCE: AN SSSR, Imvestiya. Seriya fizicheskaya, v, 30, no. 6, 1966, 979-980

TOPIC TAGS: spontesneous magnetization, ferrite, single crystal, temperature depen-
dence, low temperature effect, spin wave theory

ABSTRACT: The authors bhave employed a pendulum magnetometer of the type described by
Donenlkall (Rev. Sci. Instrum., 21, 327 (1950)) to measure the spontancous magneti-
zation of a natural magnetite single crystal at/temperatures from 4.2 to 50° K. The
19.3 kOe external magnetic field was more than] ddequate to insure saturation of the
spherical specimen., The main impurity of the specimen was 0.1 to 0.3% titanium, and
x-ray studies down to liquid nitrogen temperatures revealed no static lattice de-—
formations. The specimen was cocoled through the 111° X transition temperature in an
external magnetic field parallel to [100] and the measurements were nade with the
field in that direction. The spontaneous magnetization M(T) at temperature T was

Card 1/2
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found to be well represented by the formula M(T)/M(0) = 1 - QT2 with n = 3/2 and ¢ =
;345 x 1072 g'3/2, which does not conflict with the spin wave theory of the spontan-

¥ |eous magnetization of ferrites, The experimental data exclude the possibility that

n = 2 in the above formula, The authors thank A,P,Pronina for assisting with the work,

' |Orig. art. ‘has: 2 figures and 1 formula.
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AUTHOR: Samokhvalov, A. A.; Bamburov, V. G.; Volkenshteyn, M. Ves Zotov, T. D.; % ;
| Ivakin, A. Aij Yorozov, tu. N.; Simonova, M. I. T /

ORG: Institute of Matal Physics, AN SSSR, Sverdlovsk (Institut fieikl metallov

AN SSSR)
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/
TITLE: Magnetic properties of 25310 __g.t low temperatures

SOURCEs Fizika tverdogo tela, v. 8, no. 8, 1966, 2450-2454
TOPIC TAGS: europium d_qmpound, spontaneous magnetization, magnetic susceptibllity

ABSTRACT: EuO was prepared by the solid-state reaction Euy03 + C = 2Eu0 + CO, and its
magnetization curves were plotted for 4.2, 20.4 and 820K, “The temperature dependence |
of spontaneous magnetization was measured at 1.7°K and above, and was analyzed from |
the standpoint of the spin-wave theory. At 4.2 and 20°K, the magnetlzation reaches
situration in fields slightly above 4000 Oe, The paramagnetic Curle point and the ef-
foptive magnetic moment, both determined from the temperature dependence of the mag- |
netic susceptibility, were found to be 75°K and 7.3 up respectively. The exchange in=-|—
tegral I was calculated from the low-temperature g?gge (T<Tc/2) and found to be equal
to C.394k. It is shown that when the term with T is taken into account in Hloch's
law, the ,rangof applicability of Bloch's law expands, but the value of coefficient | —
C4 at_vT5/ 2, determined experimentally and giving the best agresment with the experi-

Coard 1/ 2
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mentel spontaneous magnetization curve, differs markedly from the calculated value.
Orig. art. hast 4 figures, 1 table and 3 formulas.,

'SUB CODE: 20/ SUBM DATE: 10Nov65/ ORIG REF1 002/ OTH REF: 003 -

APPROVED FOR RELEASE: 08/09/2001

CIA-RDP86-00513R001860520001-8"



CIA-RDP86-00513R001860520001-8

AT RS ERAARSS ¢ comes W

' ACE NRy TAP7000535 , SOURCE CODE: UR/03&5/66/00’+/010/0396/01*00|
, 20
n ‘J -

} AUTHOR: ,Nof»l.kcvznshf:_gy;r_\, Ne V.3 Dyakiqzx_le. P. . ’

T — 3

|

\

i e e
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TITIE: Singularities of transversc magnetoresistance of js_i_r_lglg-_-_gmt_a_.} gadolinium

SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma v' i-edaktsiyn.""
prilozheniye, v. 4, no. 10, 1966, 396-400 -

TOPIC TAGS: gadolinium, magnetoresistance, galvunomagnetic effect, temperature de-
pendence, magnetic stxucture . ‘

ABSTRACT: The purpose of the investigation was to ascertain the effect of o change
in the magnetic structure on the anisotropy of the transverse magnetoresistance of
single-crystal gadolinium in a wide range of temperatures. The tests were made om
cylindrical samples cub along the {1010] axis, with a ratio of room-temperature
resistance to heliun-temperature resistance equal to 20. The isotherms of the trans-~
verse magnetoresistance were measured in fields sufficient to produce saturation and
extrapolated to zero field in the sample, 8O as to exclude the resistance variations
due to the paraprocess. The tests showed that the transverse goturation magnetore-
sistance has a complicated temperature dependence and is strongly anisotropic. From
the measured temperature dependence of the transverse saturation magnetoresistance in
fields parallel to {0001] and [{1120] it is deduced that the magnetic anisotropy con=
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a maximum near 120K and vanishes at

20/

230K.
250K the transverse magnetoresistance is negative in all directions,
easy-magnetization direction.
show maxima connected with the appearance of the "eone" of easy magnetization axes.

The results show also that a correlation exists between the temperature dependence of

the ga.lvanomagnetic effect and the magnetic structure.

.SUBM DATE: 06Augb6/ ORIG REF: 003/ ~ OTH REF: 002

-7

@

Rotation diagrams show that abovei
and its absolute
Below 130K, the rotation curves

Orig. art. has: 3 figures.
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ORG: none ' : » 3 L 715?

‘ : 4' ) 17 ‘ ZS
TITLE: Magnetic, high frequency, and olectric propertics of sonu oxide compounds of

divalent curopium /Meport, All-Union Conferenco on the Physics of Forro- and Anti- -
| Zerromognetismiheld 2-7 July 1968 in Sverdlovsk/ s . - ‘

i
3

SOURCE: AN SSSR, Izvestiya. Seriya fizicheskays, V. 30, nd. 6, 1966, 984-989

< e o - g———

TOPIC TAGS: <ferromagnetism, dielectric constant, dielectric loss, migpetization,

. ¢ |temperature depecndence, europium compound, oxide, aluminate, silicate y £££CTR/C
C |PROPERTY, MR GCRETIL FROPERTY ' '

¥ |ABSTRACT: The autliors have synthes:lzed’ti:__go, Eug04, Eu3AlyOg, Euilg0y4, -EuzSio,, and

. itwo series of _solid aolutionsfkontaining EuO and CaO, or EuO, CaQ, and Eu20j, and have
} jnvestigated their magnetic and electric properties. The investigation was undertaken
because the high magnetization of divalent europium compounds make them of interest in
connaction with technical applications and the simple crystal structure of Eu0 mnkes —
it a suitable material with which to compare the predictions of theories of ferro-
magonetism, The magnetization measurements were made with a Domenikali type pendulum
magnetometoxr in Zields up to 18 kOe aud at temperatures down to 1.6° X, The ferro- —
and paramsgnetic resonsnce of EuQ was investigated at 9 and 30.7 kiMHz down to.4.2°K,

Card 1/2 ‘

g e T

e e

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860520001-8"



"APPROVED FOR RELEASE: 08/09

e

2001 - -
e % CIA-RDP86-00513R001860520001-8

. S r
T T L ALRT .

"ACE NR:  AP6029115 ; ?

and of tho other materinls,at rodm temperature, Tho dc electrical properties of tho f

1

% ‘materinls were investigated and their ultrahigh frequency complex dielectric constonts i
wore measured with a vesonant caiity technique, Some of the measurement results ave t
Ipresented graphically ond others are discussed briefly. The saturntion mnﬁnotizntlon |
:of Eu0, extrapolated to {nflinite field and o° x, was found to be 232 G3 cm”/z. The :
isuturntiun mngnqtizution of BEuz04 was approximately one-third that of Eu0, indicating |
‘that Lhe [evromagnetic properties of EugQ4 ore duo to the divalent Bu 101).2 ‘The low !
i

|

i

i

¢

i

1

b

‘temperature spontancous magnetlzation of Eu0 was a linear function of 13 , and not of
T , vhereas that of Eu304 and of the solid solutions_containing it'was a linear function
'of T2, and not of 73/2, The aluminates and silicate had a g factor (determined by
paramaﬁnetic resonance) of 2, as did EuO, and their spontaneous magnetizaticnse followed
the 3 2 jaw, The ultrahigh frequency conductivity of EuQO was found to be approximately
5 x 107 ohm™ cm‘l, which is some six orders of magnitude higher than the dc con-
ductivity « It is puggosted that the sane ultrahigh treqnenéy dielectric loas
mechonism is active in EuO as in the 3d transition metals, Other results than those’ 4
linted above are presented, The authors thenk 8.V,Vonsovskiy for his intersst and b
advice. Orig. art. has: 4 figures and 2 tables. !
- b
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ACC MR APG037057 SOURCE CODE: UR/0056/66/051/005/1311/1316

%‘}?AUTHOR: Startsev, V. Ye.; Volkenshteyn, N. V.; Novoselov, N. A,

. ORG: Institute of the Physics of Metals,; AN SSSR (Institut fiziki metallov AN
SS3SR) :

Qo s

N ey

TITLE: Galvanomagnetic properties of molybdenum crystals in intense effective
- fields

SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 51, no. 5, 1966,
- 1311-1316 _

TOPIC TAGS: molybdenum, crystal, molybdenum crystal, single crystal, '
transverse magnetic field, galvanomagnetic effect, Hall effect

- ABSTRACT: The anisotropy of galvanomagnetic properties (Hall effect which is ;
even with respect to a magnetic field of transverse voltage and magnetic resistanc e)—
of a high purity single crystal is investigated at liquid helium and liquid hydrogen
temperatures in transverse magnetic fields up to 25 koe. The results are discussed
within the framework of the theory of galvanomagnetic phenomena [I. M. Lifshits, [—
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ts, V. G.

1, 63, 1965]; [I. M. Lifshi

o Y h;TF 38, 188, 1960]. The authors wish
D. Zotov and V. N. Kachinskiy

[Authors' abstract] [AM]

M. Ya. Azbel', M. I. Kagan
Peschanskiy, ZhZTF, 35, 1251, 1958; Z o
to express their appreciation to G. A. Bolotin, :
for useful suggestions. Orig. art, has: 5 figures.
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SAMOKHVALOV, A.A.; BAMBUROV, V.G.3; JOLKENSHTEYN, N.V.; ZCTOV, T.D.; IVAKIN,
A. A., MOROZ OV, Yu.N., SIMONOVA, M.I.

Magnetic properties of Eu304. Fiz. met. i metalloved. 20 no.z:
308-309 Ag '65.

Temperature dependence of the saturation magnetization of the
ferromagnetic oxide of EuO. Ibid.:309-310 (MIRA 18:9)

1. Institut fiziki metallov AN SSSR.
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ALIYEV, N.G.; VOLKENSHTEYN, N.V,

‘atures
Heat conductivity of Tu, Yb, and Lu at low temperea o
. . no.5:1450-1452 N '65,
Zhur.eksp. 1 teor.fiz L9 5 — 19:1)
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‘TITLE: Thermal conductivity of holmium and erbium from 2 t5 100K 5

SOURCE. Fizika tveniogo tela, v. 7, no. 8, 1965, 2550-2562 o
g Pt (2 21, Ul S

TOPIC TAGS: holnmm?' erbium} ‘thermal conduct: » electric conductivity, ferro-

magnetic structure, am::l.fer'romagxetlsm '

" ABSTRACT: Inasmuch as earlier measurements of the thermal conductivity of these
- substances was measured only near room temperature, the authors have determined the:

'temperatme dependence of the thermal conductivity in polycrystalline samples

§. ~ 99,9% pure in the temperature interval 2 —— 100K. The samples were strips meas-
‘uring 3 x 0.2 x 0.025 an. Both metals were annealed. The ratios of the electric
ccnduct:.vn.ty at room temperature and at 4.2K were 10.9 and 10.2 for Ho and Er, res-
 pectively. The results are shown in Fig. 1 of the Enclosure. The peaks at 20K are
i related to the transition from the ferramagnetic to the ant: Lfermma(metlc state.

. The Lorentz numbers for Ho and Er are found to be 9.10 and 9.04 x 1078 v"’/deg res-
pect:.vely. Since these values differ stmngly from the theoretical value;,

| : f..c_‘"‘.’ /3
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(2 U5 x 10"8), it is suggested that additional heat transfer m=cham.sns,, other than
' electronic (phonon and magnon thermal oonductions) are present in these metals,
\Omg. art. has: 2 figures. (/
y

‘ASSOCIA'I’.[ON. Institut fiziki metallov AN SSSR, Sverdlovsk (Institute of Metal

nPhys:Lcs AN SSSR) L

suam'rmn DSAprGS ~ ENC: 01 SUB COLE: SS, MM
'NR REF SOV: 000 -  OmER: 005

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860520001-8"




"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86- 00513R001860520001 8

RS HE’#"'—‘:—? SEUESETANES o S L R T e SRR TR B

. L 8165-66 o 4
é - ACCESSION HR: APS019893 = 77T 7T ERCLOSURE: 01 &
poo
kY| i, e
S
3 R & :
i PR .
1, LoE : ]
§ ‘ Y s
R : B
" 1 1 1 N 2 l A 4 et
to ] & L
H L ’ . L K » ,° 2 L
o e e LU . - nd
S Fig. 1. 'remperature dependence of ehe thermal conductivity of holmium (left)
4 ' 3w and erbium (right)

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860520001-8"



"APPROVED FOR RELEASE: 08/0 -
bbb WM/ 79/2001 CIA-RDP86-00513R001860520001-8

i

s [
e EAE

S HIRONC KSR IS N IR WA WA 18

L 540166 M(l)/ﬂﬂ‘(m)/&l?!t)/@l?(b) 1JP(c) JD/IG
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' : . 52
AUTHOR: Volkenshte N. V,; Fedorov, G. V. < £
e XS i?# : 45 ro
ORG: Institute of Physics of Metals, AN SSSR, Sverdlovsk (Institut fiziki metal-
lov AN SSSR) ' , 55 4Y :

TITLE: The Hall effect in neodymium and samarium 7
Tolvygs 55, ¥
SOURCE: ‘Fizika tverdogo tela, v. 7, no. 11, 1965, 3213-3217

. TOPIC TAGS: samarium, neodynium, lanthanide series, Hall effect

ABSTRACT: Data are given from measurements of the Hall effect in necdymium and
samarium of ~99.9% purity Qt temperatures from 2.4 to 350°K, The Hall effect in
Nd is positive throughout] his temperature interval. The specific Hall emf is a
jinear function of induction in the Nd specimen above 20.4°K. Curves for eH(B)

have a poorly defined inflection at 20.4°K which shows up more clearly when the
temperature is reduced. The eH(B) curves for 4,2 and 2.4°K show two inflections:

one at v6-7 kilogauss corresponding to the critical range of the magnotic field
which destroys antiferromagnetism, and a second at ~18-20 kilogauss due to ferro-
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magnetic saturation. The Hall emf in Nd is only slightly dependent on temperature
in the 100-300°K range. There is a noticeable inflection at ~60-70°K although no
change is observed in the magnetic structure of the specimen. As the temperature
approaches the Néel point, ey increases sharply and then diminishes at lower tem- ;

peratures. However, the maximum ey is not at the Néel point but at 7-89K, i. €.,

at the temperature for jnterchange of magnetic planes. The Hall effect: is nega-
tive at high temperatures in Sm, changing sign at v170°K. Contrary to other lan-
thanons, the Hall effect in Sm is considerably dependent on temperature in the
paramagnetic region. Hall emf in this element is a linear function of induction
with only a slight inflection in the eH(B) curve at 4.2°K. The maximun effective

Hall coefficient in Sm is reached at a temperature of V179K, i.e., somawhat higher
than the Néel point. These results are compared with the field and temperature re-
lationships of the Hall effect in the heavy lanthanons. It is concluded that the
field and temperature singularities with respect to the Hall effect in lanthanons

is due to the unugual magnetic structure of these elements. Recommendation is made
for a study of anisotropy in the Hall effect in lanthanon single cggatglgﬂg Orig.

art. has: 5 figures. I
sga{gpns: ss/ SUBM DATE: 03May65/ ORIG REF: 00§/ OTH REF1 010
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[ ACCNR 4pgo27133 SOURCE CODE: UR/0126/55/020/00L/0508 0511 ¥
. o : . = Y
AUTHOR: Volkenshteyn, N. V,; Fedorov, G. V. _Jfégi
:A LT . _ _9,.,‘,_?.»._7“,«,4..._.‘\,-..:,;4{‘{, Y ] ’ l/‘{ ] (Q $ ;
‘| ORG: 1Imstitute for the Physlcs of Metals AN SSSR {Institut fizixl~
-metallov AN SSSR) | TAKE]
TITLE: The Hall effect in terbium and thulium ,

55, ¥

oI B S ; 7 '
SOURCE: Fizika metallov i metallovedeniye, V. 20, no. l, 1965, 508-511
| TOPIC TAGS: Hall effect, terbium tbulium, rare serth metal

'ABSTRACT: The article 1as a continuation of previous work by the
authors on the Hall effect in rsre earth metals, Messurements were
made in the temperature interval from .2 to 350K for terbium and .2
to 294°K for thulium. The spontaneous, R,, and conventionsl effectlve,
Ry#, Hall coefficients were calculated for terbium in the ferromagnetic
region, by methods described in a previous article. In the paramagne-
tic region, R! and the usual Hall coefficient, Ro, Wwere cealculated
from the relagionship R = R, + RiZ, where Z = L7 ¢/(T -O44 i C), —
R¥ = ¢_/B; this wes done graphically in the region whers this rela-
tgonshfp;givos a straight l1ine, Rg and R, for thulium in the para-
magnetic region were calculated in-the same w(y. The terbium had a —
purity of 99.9% and a ratio £ 200°k /P20 =/8:8 The experimental
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data is shown grsphically. In the parsmsgnetic region, Rg and R, are
negative and constant in'mesgnitude up to approximately 27§°K. 4 lower
f;emperatures and neer the parsmagnetic-antiferromagnetic transition
point, R; decreases sherply, wkile R, increases in ebaolute value. In
the ferrcomagnetic reglion, Rg changes slgn twice; in the same region,.
R¥ changes sign once, but.in absolute value is equal to Rge The
thulium had a purit fff 99,9% and a ratlo Fre3w/Pyan=7.4 + In the
paramagnetic rogIen”ex for thulium depends linearly on the induction
- | in the semple. At lower temperatures and near the parsmsgnetic - anti-
ferromegnetic transition point, Ro rises sherply. Below this tempera-
ture the curves of the function ox(B) take on the form charscteristic
of ferromagnetics but, at induction values of about 20 kilojzauses,
there is a break in the curves and g more rapid increase in ex(B),
particularly marked at 20.4 and }[.2°K. This break corresponds to the
-sharp rise in the magnetization of thulium in flelds of about 16 to 18
. kilogauss at temperatures below approximately 50°K, Graphic calcula-
tion gives.for thulium, in the paramagnetic region, a value of Rg =
-2.35 x 10“12 ohm-cm/geauss, which corresponds to 0.8 el/atom, Thesse
data agree woll with earlier published values, Orig. art. has: S5
figures.

SUB CODE: MM,EM/ SUBM DATE: 260ct6l/ ORIG REF: 006/ OTH REF: 011
nw - - . .

| card2/2

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860520001-8"




"APPROVED FOR RELEASE 08/09/2001 CIA-RDP86 00513R001860520001 8

ALIYEV, N.G.; VOLKENSHTEYN, N.V.

Thermal conductivity of holmium and erbium between 2° and 1GGOK,
Fiz. tver, tela 7 no,8:2560-2562 Ag '65, (MIRA 18:9)

1. Institut fiziki metallov AN SSSR, Sverdlovsk.
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T Hall effect and the paramagnetic susceptibiliiy of hafnium, Fiz.ret.
i metalloved. 18 no.5:78(~786 N 16/,
(MIRA 18:4)
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Fiz. tver. tsla 543-045 ((IRA 18:8)
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ACCESSION NR: AP5021944 UR/0126/65/020/002/0308/0399 50
N 539.292:538.114 FG
3

AUTHOR: _Samokhvalov, A. A.; Bamburov, V. G.; Volkenshteyn, R. V., Zatov, 'r. D} .
Ivakln. A. A.; Horozov, Yu. H.; Simonova, M. I, '

'l'l’l'l.B: §nat1c propertiag of BugOa 7 ' ! ,
\ v( : '/7— s :
SOURCE: Fizika metallov i metallovedeniye, v. 20, no. 2, 1965, 308-309

TOPIc 'LAGS' -magnetization, saturatior magnetization, temperature dependence,
Curie temperature,v Heiss-Forrer method, magnetic moment, europium compound

ABSTRACT: To elucidate the magnetic groperties of Eu 0, the euthors measured the
temperature dependence of magnetizaticn in the presence of diffcrent maguetizing
fields at temperatures of upward of 1.65°K and thus determined for the first time
the principal magnetic characteristics of Bu 0,: saturation magnetization U, and
Curie temperature T;. The mcasurcments were perfermed with the ald of a peuaulum
magnotometar. The external magrnetic fileld in tlie measuromerits veached 17,300 ce,
which sufficed vo bring the specimen to megnetlc saturation. Through cxtrapolati iou |
from the ecet of curves (R, T) to;M:= ~ the gsaturatica magnatlzation Tg uas fouad

Card 1/3

|

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860520001-8"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86- 00513R001860520001 8

TR S8 Wﬁ?&"{[&wfﬁ"’ CFR NIRRT SR RS A ST IR S N SR ] IR | BOGY THORR ity

. L 171766 _ |
_ACCESSION NR: AP5021944 /

to be 89.4 gauss-cm3/g. From the same curves, using the Weigs-Forrer method of
lines of equal magnetization, the authors found the Curie temperature, which
proved to be 7.8°K. With its relatively large magnetic momeunt and low Curie point,
this oxide appears a suitable means of verifying the spin-wave theory. Verifi-
cation of this theory showed that the linear Tz-dependence cof saturation magneti-
zation exists throughout a broad temperature range (from 1.65 to 4.6°K) (0.6 T,.).
The same dependence is also observed for a number of uncompensated antiferromag-
netics and for certain rare earths. Orig. art. has: 1 figure.

ASSOCYATION: Inastitut fiziki motelloy AN SSSR (Irnstitute of Metal Thyslcs, Al S55R)
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Thermal conductivity of gadolinium and terbium gt 2=-—100K
asured. It was Ffound that the thermal conductivity of
increases with increasing temperature, reaches ¢ maximum
and then drops slowly., The thermal conductivity of

st decreagses with increasing temnerature, ¢rops to a mint=
then rtises apgain to & maximum at 16=—20%, and tten slowly
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conduectivity, the values of Lorentz numbers were calculated. These
valueg greatly exceeded the theoretical, which fndicates that besides
. the elactron thermal conductivity, there are some other mechanisms '
which contribute to the total thermal conductivity of thesz2 vare-
earth metala, Anomalies in the thermal and electrfic conductivity
of Th observed at temperstures belos 5¥. are enplained by the ptesence(
: Ltle art, hasi. | , funy
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‘ : trans;-.tion metal. platinum. sol:r.d"solution., electt:_c
conductlv:.ﬁy. residual resistance, localized state ‘theory

ABS'}.‘RACT The authors measured the f-enperature dependenge of "the .
resistance of solutions (0.5 at.%) of Sc, 7‘1‘1,7V,7C *” un, "Fe, o) Y\7
| Zry ‘Wb, *4nd Mo’in platinum in the temperature range 273--373X. The
~investigated samples were in the form of strips 0.08 mm thick, 2--3
. mm wide, and 15--30 mm long. The gquantity compared was the ‘residual”

i

| vesistance connected with the scattering of the conduction electrons
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by the impurity centers, defined as the difference between the ratiosi
of the solution and matrix resistances at zero and st 373K. Such a :
ratio is independent of the geometry of the sample. The results show
that the residual resistance of the metals solutions varies nonmono-
tonically., in analogy with results previously obtained by J. O. Llnde
for copper (Ann. Physik v. 15, 219, 1932). The maximum residual re- i
SLCtance for solntions of 3d-metals in platinum is cobserved with the

' i;”while for the 44 metals the maximum correspcnds to

) _Thehresults<are dlscussed an the basis of: thﬁf”““;#
ntly ex;sting theory of lccalzzed states. Orig. art. hass 2
ficures and 1 formula.
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AUTIHOR: Volkenshteyn, N.V,; Fedorov, G.V.; Startsev, V.Ye.

TITLE: Effoct of magnetic order on the electric and galvanomagnetic properties of
the rare earth metals Zﬁeport, Symposium on Ferromagnetism and Ferroclectricity
held in Leningrad 30 May to 5 June 19637

- SOURCE: AN SSSR., Izvestiya. Seriya fizicheskaya, v.28, no.3, 1964, 540-544

" TOPIC TAGS: rare earths, resistivity, Hall effect, rare earth resistivity, rare
earth Hall effect
ABSTRACT: The authors point out that it would be desirable to measure the electri-
cal conductivity and the Hall coefficient on the same pure samples of all the rare
earths over a wide temperature range (down to liquid helium temperatures) under uni-
“ form conditions, and they assert that they have done this. /Abstracter's note: No
experimental details are given, nor any description of the techniques employaig7 Cem
! odhe interest in measurements of this sort arises from the fact that, although the
rare earths all have the same valence electron structure, the electric and galvano-
" magnetic properties vary greatly from one to another, Socme of the results of }he -~
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measurements are discussed in the present paper. With respect to temperature depen-,
dence of resistivity, the rare earths divide themselves into two groups. In La,Ce, ;
Pr,Nd and Yb there is no region in which the resistivity is a linear function of i

! temperature. The curve for Nd is given; it is smooth and concave to the temperature'

axis. In Sm,Gd,Tb,Dy,Ho,Er and Tu the resistivity depends linearly on temperature

" ¢throughout the paramagnetic region, and the curve has a sharp bend at the paramag-

netic-antiferromagnetic transition point. The pehavior of Eu (curve given) is very
peculiar: there is no linear region (up to 3009K) , and the peculiarity at the tran-

. sition point is very marked, there being even a small region in which the resistivi-

ty decreases with increasing temperature. This behavior is tentatively ascribed to
changes in the conditions of scattering and in the energy spectrum of the current

! carriers. The Hall emf in all the rare earths is proportional to the induction

~throughout the paramagnetic and antiferromagnetic regions. In some of the metals
- the current carriers are holes, and in others they are electrons. The number of car-
. riers per atom varies widely, from 0.17 (holes) %n Eu to 3.5 (electrons) in Lu. The

behavior of the Hall emf in the ferromagnetic region is very complex. Orig.art.has:
7 figures and 1 table.
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AUTHORS: Volkenshte V.; Startsev, V. Ye. 3

TITLE: Some features of the temperature dependence of elecfrical . L
" resistance of gadolinium and ytterbium at low temperatures

SOURCE: Zhurnal eksper. i teor. fiz., v. 46, no. 2, 1964, 457-459

TOPIC TAGS: gadolinium, ytterbium, electric resistance, low temper-
ature electric resistance, electric resistance temperature de-
pendence, electron electron interaction, conduction electron scat- ‘
tering, .spin wave scattering, phonon scattering ! |

ABSTRACT: In order to find how the special electron structure of
rare earth metals affects the nature of the temperature dependence
of their electric resistivity, the resistance of gadolinium in the
magnetically ordered state was measured and compared with that of
ytterbium, which did not undergo a magnetic-ordering transition over

-
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' the entire investigated temperature rénge (1.5--20.3K) - The em-

pirical formula fitting the experimental curve is

é(T)/R(o°c) = RO/R(0°C) + aT + bT2A+ cTs

“with different values of the constants. for the two metals in two

temperature ranges (1.5--4.2 and 12--20.3K) .

to the different powers of the temperature
electron scattering by electrons, phonons,

temperature.

" cussions. Orig. art. has: 2 figures and 1

 ASSOCIATION:

- '
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Card,
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and spin waves. It is

concluded that at helium temperatures the conduction electrons arg'’
scattered in ferromagnetic gadolinium by spin waves,
scattering being absent in nonferromagnetic ytﬁerbium at the same
wrhe authors are grateful to S. V.
constant interest in this work and to Ye. A. Turov for useful dis-

this type of
vonsovskiy for his

formula.
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Hall coefficient, ferromagnetic material, nickel, low temparature

jicient R_ of ferrcmagnetxca was studled as & function of
The temperature relationship for H
at low temperatures was first calculated by Volcshinskiy [4. 5.

1971 taking account of spin wave gcattering of con-
£ the "spin magmnetic elec tron- . condic-

1ABSTRACT The Hall copff
.~-rtemper‘ature in the reglon below 124°K.

fromagne11cs
i Voloshinskivy, FMH, 1864, 18, 4,

; duction electrons andé spin- urb1L interaction o
i ctron orbit" type. His calculations showed that the spountan:uis Hal.

'emgerature reg101 cf the order of 0. 1 d, varies with temperature
og T wsent art:.vle nPaSured
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77~Ha11}gffect;£§.§uﬁg nickel (p2q3 64,2 = 280) in the 57.5-12u0K range. The
pontaneous Hall coefficient is founé from the formula . x (m,—_-ggs-g,gshm {(HT).

S¥(BY = Bd/L-is the Hall emf por unit of current density; B is the induction
in the specimen; M(H, T) is the maghetization jntensity in a glven magnatic field
‘at a given femperature; RY is the effective normal Hall coefficient. The linear

‘part of the curve eX(B) above saturation induction, ocbtained by averaging 3-4 series
.of measurements at a given temperature, was approximated by an equation for 2
straight line using the method of least sjyuiares. The value of 2X(0) was found from
ithe straight line equation and the spontanensus Hall coafficiert R was calculated
_ifrom the -formula B = eY(O)/“ﬁ Hé(o, T), where Mé(o, 7) is the spontaneous magneti-
.zatiéh5at:the.measurement temperatuve. The curve for R as a functiom of (T log 7)2
“i(see fig. 1 of the Enclosure) was plotted from these data. It is evident from the .
icarve that this relationship in the 57.5-959K range (ten points) is nearly linear.
:The same relationship for Re in nickel is givem by Huguenin and Rivier {R. Huguenin,
D. Rivier, Helv. phys. acta, 1380, 23. 2. a73) but for only four points. This work
ijc’_ogﬁi,gmsﬂloloshinsk;y-'s calculations in the 50-100°K range. Orig. art. has: 1
figure an 2 S iz ‘
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J USSR/Physics - Heat Conductivity Jun 52

Rapid Method for Determining Thermal Characteris~
tics of Poor Heat Conductors,” V. S. Volkenshteyn,
Chair of Phys, lLeningrad Technol Inst imeni
Lensovet

vzhur Tekh Fiz" Vol XXII, Fo 6, pp 1043-1049

Method for detg-heat cond of materials requires
knowledge of thermal characteristics of the uedium.
Author presents method revealing all thermal char-
acteristics of materials in 1 - 3 minutes and de-
scribes used equipment. Perfection of these

methods is under way. Received 10 Feb 952.
219192
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= Author : Volkenshteyn, V, S.
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Title . ¢ Method for determining the thermal characteristics of materials. II

Periodical : Zhur. tekh. fiz., 2k, 200-20%, Fed 1954

Abstract ¢ Described in his previous work ("Rapid method for determining the
thermal characteristics of boor heat conductors," Zhur. tekn. fiz.,
2, Ho 6, 1952) a method requiring a certain time intervel. Jen-
eralites previous method to measure thin layers and 500d heat con-
ductors. One quoted reference.

Institution

Submitted December 1L, 1952
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Abst Journal: Referat Zhur - ?izika, Fo 12, 1956, 34301

Author: V:sl'kenshteyn, V. S.

Institutien: None

Titie: Measurement of Hegq+ Characteristics of So0lid end Liquid Bodies Using the
Method of 2 Temperature.-Time Points

Original Pericdical: Tr. Leningr. tekhnclog. in-ta imeny Lensoveta, 1955, 32, 32.41

Abstract; A rethod 18 proposed for measuring the heat characteristics of 8o0lid apd
liquid bodies having a wide range of heat conductivity and temperatare conductivity.
All the thermal characterigtics are found simultaneously in a single experiment and
the measurements, as well as the brocessing of the experimental regults, take little
time. The method Prepesed consists of Placing a Plane-parallel Plate A of thickness
R of the material upder investigation (or a Plane layer of liquid) bvetween a heater,
the temperature th of which remains ccnstant during the entire time of the experi-
ment, and a standard medium B, the temperature characteristics of which are kncwn,
The initial temperature of both media A and B is the same. If one of the Junctions
cf a thermecouple ig located in medium B sufficlently far awvay from the heater, ang

1l of 3 1.
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Abst Journal: Referat Zhur - Fizika, No 12, 1956, 34391
Author: Vol 'kershteyn, V. S.

Tnmstitution: WNone

Title: Measgurement of Haat Characteristics of Solid and Iiguid Bodies Using the
Method of 2 Temperature-Time Points

Original Periodical: Tr. Leningr. tekhnolog. in-ta imeni Lensoveta, 1955, 32, 32-41

Abstract: the second Junction is placed at the boundary between media A and B, it

is possible to measure the increment in temperature t+ of a specimen in the layer AB

as a function of the time t of its heatling. The measurement of thermal character-

istics of the spscimen reduces to obtaining 2 instants of time T, and T s corre~

sponding to the place of contact between the specimen and standard re:acﬁing the 2

temperatures ty = kytp and to = kot . After t, and to are found, the quantities ap,

Ap apd the specific heat of the speci7en Ca can be calculated from the following

equations: ap = Rz/hzgtz_, Ap =beal4?, anda Cy = _AA , where b =22-1/2, X and =
8A 8[\

are respectively the coefficient of heat conductivity and of temperature conductivity
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Abstract: of the standerd medium, and the quantities Z, and ¢ are takep fram tables
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abstract). The optimum conditions for the measurement of the coefficient of heat
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